This work presents an analysis of the interfacial "vapor-condensate" temperature distribution, which includes the effect of subcooling (supersaturation) in the vapor. Experimental data from previous investigators for different metals were analyzed.
The interphase mass transfer was also studied in detail in other works. It is worth noticing that neglecting the temperature gradient in the vapor is a shortcoming of present theory, as mentioned in (6), (7), and (8).
So, the analysis of liquid metals condensation data was based on using Actually no physical consideration is able to support this behavior of the condensation coefficient. Moreover, most of the theoretical predictions (14) and experiments with pure metal surfaces (1) showed T to be close to unity.
PROPOSED MODEL
Kinetic theory of condensation describes the process purely in terms of mass transfer and consists of the assumption that bulk vapor conditions prevail up to the liquid surface, i.e., it neglects the possibility that interactions between evaporation (and reflecting) molecules and condensing molecules might alter the energy (temperature) of vapor molecules near the interface. In terms of the macroscopic mass and energy transport equations it indicates that the phenomenon is associated with subcooling of the vapor boundary layer adjacent to the liquid.
Bulk nucleation theory (15) which requires a substantial degree of supersaturation to maintain net nucleation, permits subcooling.
It has been suggested (6), (7) that the vapor subcooling effect must be included in a more precise theory. This idea was used for describing gradients in vapor properties in terms of the macroscopic transport equations for condensing superheated steam (16) and for analysis the condensation of steam at low pressures (7). However, the subcooling idea was not applied quantitatively to the analysis of liquid metal condensation data.
Let us consider a saturated vapor at uniform bulk temperature T v in contact with the liquid film whose surface temperature T s is lower than T v. Therefore, heat transfer occurs from the vapor to the liquid and a non-zero temperature gradient exists in the vapor near the interface (Fig. 2 .)
The temperature profile in the vapor can be found from the solution of the differential equation for conduction in the flow to the condensate surface (neglecting the convection effect):
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In most cases the size of zone &x = x -d (Fig. 2) , in which the vapor temperature changes significantly (i. e., when (T -T)/(T -T.) = 0. 90) will not be more than a few hundredths of an inch, which makes this subcooling effect very difficult to observe experimentally.
If the temperature gradient does exist rather than sharp discontinuity,
The apparent condensation coefficient (see Fig. 1 ) defines by latter difference (TV -T s). The true condensation coefficient would be greater, because it was calculated using the true difference (T. -T ) or we propose to apply here to the condensation process at the liquid-vapor interface. This relation is: An energy balance for the control volume between the plane at i and the vapor (Fig. 2) is:
combining Eqs. (7) and (4) yields:
T -T. and that this condensate forms at the temperature T . Under these circumstances the energy balance Eq. (7) should really be written as follows:
where a is the fraction of the mass flow to the surface which is condensed in the vapor by homogeneous nucleation. An evaluation of a from homogeneous nucleation theory (15) suggests that for the ranges of variables in the liquid -3 -5 metal data discussed here its magnitude is in the range of 10 to 10-. For the purpose of the present analysis, the term involving a in Eq. (15) will be neglected. It will be shown in the next section that d taken equal to 1 OX yields results in good agreement with experimental data.
RESULTS
The analysis described above was used to treat experimental data (9), (13), (1), (22) , (12), ( The effect of dimerization was neglected for all the media. The properties of media were taken from (24) and were evaluated at temperature T i for c alculating x .
The data provides measurements of (q/A)w, Tv and T s. From these and the equations suggested here the magnitude of a-may be calculated for any assumed value of d. (11) and (14) with Eqs. 
